Site-directed mutagenesis of glutathione S-transferase YaYa: functional studies of histidine, cysteine, and tryptophan mutants.
The rat cytosolic glutathione S-transferase Ya subunit contains three histidine residues (at positions 8, 143, and 159), two cysteine residues (at positions 18 and 112), and a single tryptophan residue (at position 21). Histidine, cysteine, and tryptophan have been proposed to be present either near or at the active site of other glutathione S-transferase subunits. The functional role of these amino acids at each of the positions was evaluated by site-directed mutagenesis in which valine or asparagine, alanine, and phenylalanine were substituted for histidine, cysteine, and tryptophan, respectively. Mutant enzymes H8V, H143V, H159N, C112A, and W21F retained either full or better catalytic efficiencies (k(cat)/Km) toward 1-chloro-2,4-dinitrobenzene and glutathione. Lower but significant k(cat)/Km values were observed for H159V and C18A toward 1-chloro-2,4-dinitrobenzene. Some mutants displayed different thermal stabilities and intrinsic fluorescence intensities, but all retained the ability to bind heme. These results indicate that histidine, cysteine, and tryptophan in the glutathione S-transferase Ya subunit are not essential for catalysis nor are they involved in the binding of heme to the YaYa homodimer.